Introduction
Medical decisions on older patients are influenced by several factors. Besides the attending physicians' knowledge about the effect of a certain therapy, which is often not available for older patients, and their general attitude towards older people, it is their ability to accurately estimate the remaining life expectancy of such patients that might be the most decisive factor for or against a certain therapy. The decision whether to use statins in older people may be mentioned as an example. Randomized trials on the primary and secondary prevention of cardiovascular disease including older subjects, have shown a significant benefit from statins on mortality and other cardiovascular end points after a treatment period of 6 months to 3 years [1] [2] [3] [4] [5] [6] . According to an evidence-based approach, statins, therefore, should be used for secondary prevention in older patients whenever their life expectancy is expected to exceed this period and if there are no contraindications, such as extensive polypharmacy [7] . In contrast, current medical practice indicates a marked underutilization of this therapy in older persons [8] [9] [10] . Thus, it has to be questioned whether this is solely due to ageism and a lack of knowledge about pharmacotherapy in the older population. Could it also be that health care professionals are unable to give reliable estimates of the remaining life expectancy of older patients? This could also lead to inappropriate decision-making about older patients.
To date, there are no data available on the accuracy of health care professionals' estimations of the remaining life expectancy of older patients. A large body of studies in the field of oncology indicates that physicians tend to optimistically overestimate the remaining life expectancy of patients with advanced cancer [11, 12] . Surprisingly, there is only one small study investigating this issue beyond the domain of cancer for the general population [13] and none for the elderly.
To investigate this question, we conducted the following pilot study. Because no objective data are available on the remaining life expectancy of older patients, we asked health care professionals to estimate the mean remaining life expectancy of the general German population instead.
Methods
People in the audience of the corresponding author's lectures and seminars from September to November 2010 were asked to complete a questionnaire about their gender, age-group in decades, medical profession and specialty as well as the federal state of Germany they lived in. After that, the participants were asked to estimate the remaining life expectancy of German women and men at the age of 0, 70, 80 and 90 years. The participants were requested to give an estimate with one decimal if possible. All participants were explicitly asked not to anticipate further increases in life expectancy in the future but to assume that present life conditions in Germany would remain unchanged. All questionnaires were collected anonymously.
To compare the estimated data with objective data, we calculated the absolute differences in years and the relative differences in percent from actual mean age of death in Germany from 2007 to 2009 [14] . These data are shown in table 1 . Data were analyzed using SPSS version 18 (SPSS Inc., Chicago, Ill., USA). Descriptive statistics were used to calculate item frequency, mean, standard deviation, median and range. The Mann-Whitney test was used to compare two groups with metric data. Group comparisons of ordinal and nominal data were performed with the 2 test. Kruskal-Wallis analysis was used to compare multiple groups with metric data. A p value ! 0.05 was considered statistically significant.
Results
Two hundred and eleven participants completed the questionnaire. The questionnaires of 206 participants (34.2% female) were sufficiently completed to be analyzed. Participants came from 8 of the 16 federal states of Germany and comprised 51 (25%) medical doctors, 38 (18%) medical students in their 5th year of study, 77 (38%) nursing staff members, 7 (3%) occupational therapists and physiotherapists and 33 (16%) other, mostly working as nursing assistants. Eleven of 51 doctors (21.6%) were geriatricians and 42 (27.1%) of the other participants declared geriatrics as their specialty.
The estimated values and the absolute and relative differences between them and the objective values are shown in table 1 . In summary, all health care professionals overestimated the mean life expectancy of newborns by 7% but underestimated the mean remaining life expectancy of older men by 20% on average. The estimation of the remaining life expectancy of older women showed inconsistent results: the life expectancy of women was underestimated by 10% for those aged 70 and 3% for those aged 80 years, but it was overestimated by 13% for 90-year-old women. Analysis of the estimation error of subgroups revealed that the estimating participants' age below or above 40 years had no significant influence on estimation error (p = 0.352), nor did the participants' gender (p = 0.51). There were no significant differences in mean under-or overestimation among the different professional groups overall (p = 0.06). However, comparison of medical doctors and medical students with the other participants revealed a significantly greater underestimation of the life expectancy of older people by these medical professionals compared to nursing staff (-17.6 vs. -4.4%; p = 0.003), while there was no significant difference between medical doctors and medical students (-18.4 vs. -16.6%; p = 0.79) ( fig. 1 ). In addition, participants with geriatrics as their specialty underestimated the remaining life expectancy of older people significantly less than those not specialized in geriatrics (-2.4 vs. -14.1%; p = 0.014).
Discussion
The estimated life expectancy of older persons is an important component of medical decision-making. At the present time, no data are available on how accurately health care professionals are able to estimate the remaining life expectancy of older persons. Some studies indicate that physicians tend to overestimate the remaining life expectancy of patients with advanced cancer [11, 12] . Surprisingly, there is no study investigating this issue for the elderly. Our data demonstrate an alarming inaccuracy among health care professionals at estimating the mean life expectancy of older people. In particular, medical doctors underestimated old people's mean life expectancy to a great extent and with great variance. The most pronounced underestimation was found for older men and when the participant was not a geriatrician. In addition, the discrepancy between simultaneously overestimating the life expectancy of newborns and underestimating that of older adults is striking and prompts the assumption of a systematic misconception of the situation of older persons. The huge variance of the estimation error is most striking ( table 1 ). More than two-thirds of all participating medical doctors substantially underestimated the remaining life expectancy. For instance, 5 doctors estimated the mean life expectancy of 90-year-old men to be 0 years though it is actually 3.9 years in Germany. Such underestimation may lead to patients being managed inappropriately. We hope that future advances in health care education will prevent us and our older patients from being treated inappropriately by medical doctors with this misconception. Our data underscore the need for further studies and better education on this issue in health care training.
This pilot study has some limitations. The data were obtained only by the authors' peer group and are therefore not representative. This also is the reason why geriatricians were relatively overrepresented (26%). In analyzing the data, we had the impression that some participants did not totally understand the request not to anticipate the projected prolongation of life expectancy. Some estimated a total mean life expectancy of up to 110 years. Eliminating these participants from the analysis, would have made the general underestimation we observed even worse. Another limitation is the possibility that some participants may have underestimated the life expectancy because they had their patients in mind although they were asked to the estimate life expectancy of the general population.
Future studies on this issue should focus on doctors with different specialties as the main decision makers in the health care system. In addition, participants who do not understand the instruction not to anticipate further increases in life expectancy might be excluded from further studies by treating the data of those who significantly overestimate the life expectancy of newborns as outliers.
Conclusion
Health care professionals, especially nongeriatricians, appear to be unable to reliably estimate the mean life expectancy of older persons, with a considerable bias to underestimation. This may lead to inappropriate management of older patients. Health care professionals should receive better training on this issue.
